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Abstract 


level; interplay was found between entry-level student: performance and te J it 
see oe era eer ee 


See ie ae Te aa Le decir re ei sthat:beca 

examination of both the dirst- and second-grade findings. Three thee aber re (th the diminished 
effects of home background, (b) positive effects for seatwork, and (c):students’ ‘abilities as:infiuences 
on teachers’ instructional practices. 
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Meyer, Wardrop, & Hastings Réading Development in Gradés 1 and 2 - 2 


THE DEVELOPMENT -OF READING ‘ABILITY 
IN FIRST.AND SECOND-GRADE 


The pas li rp eo pret ngs om ei of Mee rn oad i fe 
reading comprehension ability and science knowledge it ki inde rea 


We know of no rescarch comparable to this work i either is length or beady although a few studies 
of learning, drawn primarily from: cognitive. psychology, ‘classroom ‘instruction, and the fairly.general 
results-from longitudinal studies ‘of : ‘reading <deve sanebt “aie j Felated:t -because: ‘they: have 


examined some.aspects.of children’s \ent either. experimentally « .. Although 
these studies are somewhat peripheral to the primary question driving our our research; that is; how children 
develop the ability to comprehend what they read ‘over: time, they repres ¢ ‘the many diverse.areas of 
research on reading development that-form ‘the spéctruiy of knowiedg in the field'of reading research, 


the constellation from which we developed first our heuristic:and then-our measurement models: For 
that reason, we believe a brief review of this research-would be valuable, 


Findings from Cognitive Psychclogy 
Studies with results demonstrating positive relationships between carly lettcr-sound and word knowledge, 


and decoding speed, and later: reading. comprehension: ria ‘have: a: cen wy for: rogram 
development and evaluation, but these.results’ ‘do. not lead 'tovu x ‘ 


ch’ by:cogni 
psychologists on what experts do when they read ard on how reading compre! ee asion is affected b 
we have made substantial progress toward understanding basic. crores of: reading’ soniptebeadion. 


What experts do when they read. Schemata arc the mental models of wedge in various-areas that 
readers bring to cach new situation. How do human beings develop schemata?. ‘Reséarchers: have tried 
to answer this question with numerous cross-sectional studies: that compare ‘experts it & particular i field 
with non-experts (see, for example, Chase &- Simon, .1973;:de Groot}; :1966):: ‘The: primary ctaclusion 
from these studies is that "exposure and practice are the majcr. variables" (Bransford; Nitsch; &' Franks; 
1977, p. 35). In other words, experts simply have:had more opportunities to learn about their areas of 
expertise, and they have had.extended opportunities for:practice, that govern their: overall functioning, 
But these studies of experts stop-short of explaining Aow- people: continue :to“gain skill, clarity, and 
unders'anding rather than concentrate on the knowledge they have already attained” ‘Bransford, Nitsch, 
& Franks, 1977, p. 32). This issue is central to our- study. 


Lesgold (1983) addressed the issue by focusing on insiructional research to explain how students 
progress from one stage of knowledge, ‘or expertise,’ to:aziother. Therefore, Lesgold’s ‘questions. were 
quite different from those of researchers: comparing adu‘t- experts and‘niovices., His conchisions and 
implications for instruction converge on-(a) the: impostarice. of corrective feedback, .(b)-the need for 
component procedures to be automated so that-a-studént: vean-concentrine-on’ the specific’i issue in 
question, (c) the creation of an overt plan for solvirig the ‘problem, @ sequential "rule" teaching that 
moves from the simple to the. complex, and (c) inclusion of drills, as necessary, -to develop automated 
eke aren ting thy dels migit mot be "aig: ppitoemence, 


The effects of background knowledge. Many ‘studies in the last decade have demonstrated that 
compzchension ability is greatly affected by what the reader knows about the topic she or he is reading, 
Thése investigations have their. roots:in.the theoretical work: by. Bartlett. (1952), who used the word 
schema to describe'“an active organization of past reactions, of experiences" (p.'201). More recently, 
Ausubel, Novak, and Hanesiar (1978) produced a series of publications focused on learning theory and 
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retention, The common theme in their work is that "new meanings are acquired by the interaction of 
new knowledge with previously learned concepts or propositions" (p. 127). 


Sevesal exemplary studies, most notably these by Andersia; (1977, -1978); Anderson, Pichert, Goetz, 
Schallert, Stevens, and Trollip (1976); Anderéoe,. Pichert and: Shiréy. (1983); “and: ‘Anderson, Reynolds; 
Schallert, and Goetz (1977), as well ag work by] Bransford and his cc olleagues (Bransford, 1983; Bransford 
& Johnson, 1972) have. demonstrated: ‘consistently. thats ry ‘reader's kriowledge and: assumptions: about a 
topic influence his or her comprehension, and:particu‘a: arly the kind ‘of cognitive processing required for 
the reader to make infereaces from information in the text. 


Self-monitoring: The effects of metacocaltion. in addition to background knowledge, the reader’s ability 
to monitor her or his reading comprehension by: “using various strategies.to check understanding while 
reading also affects reading comprehension. Building t upon theeretical. work by- Vygotsky (1942, 1978), 
Brown and her colleagues (Brown, 1978, 1980,; 1962: ‘Brown: & Campione, 1981;: Brown: &* Palincsar, 
1982; Brown, Palincsar, & Armbruster, 1984; Brown; Falincsar, & Purcell: 1985): ‘conducted: aseties of 
studies of students’ "metacognition," or their ability to. know. what they know.and:do not: know, “These 
studies showed not only that good readers use several strategies | to comprehend what they read, but that 
poor teaders can be taught these strategies and thereby:im improve. their compreheasion ability, 


Thus, there is strong theoretical and empirical support for the role thet schemata and metacognition play 
in understanding how and why readers demonstrate reading comp ‘ability, ‘But most:of this 
work has been cither experimental or cross-sectional in: design, and very little ‘has been: -conducted with 
beginning readers, Therefore, we do not ‘now when readers’ ‘background knowledge first affects their 
comprehension, Likewise, we do not understand how and when readers learn to check themselves to 
be sure they comprehend what they rad. 


Findings from Classreom Instruction Research 


As authors of several recent reviews (e.g., Brophy & Good, 1986; Good, 1983; Rosenshine & Stevens, 
1984) have concluded, research on classroom instruction has made great progress in the past decade and 
ahalf. There is converging evidence from a number of correlational and experimente! «:udies that gains 
in student achievement are related to three variables that Rosenshine and Stevens (1984) labeled “indices 
of instructional effectiveness." These indices are: (a) content covered, (b) academic engaged time, and 
(c) student success rate. 


It is notable that none of these indices is an instructional vasiable in the same sense as are variables 
suck as grouping procedures or feedback, They may bs more appropriately thought of as mediating 
constructs or even, as suggested by Rosenshine and Stevens, as consequences of instru ‘tion rather than 
as ways of organizing or delivering instruction. 


Content covered. Content covercd is closely linked to Carroll’s (1963) concept of opportunity to learn. 
A variety of measures of content covered have been used in previous work, including both measures of 
the quantity of material covered (eg,, the number of. books read, the numbér of basals completed, or 
the number of textbook pages covered) andthe: degree | of match cr overlap between the material 
covered and the items on the test used to measure student achicvement. The degree.of match has been 
measured by teacher ratings of the proportion of studeats who kaye had an opportunity to learn the 
content covered by cach item on a test (cf. Husen, 1967) and by analyses ofthe overlap between 
curriculum and instructional materials and items on a test (cf. Leinhardt, 1983), Despite the diversity 
of the measures used, content covered has consistently been found to be positively related to student 
achievement and the student gains in achievement. 


The more recent work of Barr and Dreeben (1983) considered the social organization of classrooms and 
the effects of classroom organization on student performance. The researchers studied student ability, 
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instructional materials, time schedules, teaching goals, and tencher expertise. In addition, they examined 
how classroom instruction is organized and.then managed in those contexts. Furthermore, they also 
considered the interaction of student characteristics and instruction that together influcnce the learning 
outcomes of cisildren. Barr and Dreebsa found that the difficulty of materials'and observed time both 
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in the rate of errors made. Furthermore, student engagement in learning and the rate of student errors 
(or the converse, student success rate) weve both shown to have strong releiionships with student gains 
in achievement. 


predicted variance in student performance. Content coverage was. most. agsociated with learning, 3 

accounting for 83% and 71% of the variance in basal ard phonics learing, respectively, and 50% in 7g 

general achievement. ‘Ss 
: Academic engaged time. Results of the Beginning Teacher Evaluation Study (Fisher, et al., 1978) a 
& showed the importance of considering more than content covered or.the amount of time allocated to 3 
e a specific content area. In that study, classes were found to vary, aot only in the amount of time “3 
Ee allorated to a subject area, but also in the rate at which students were.engaged during that time, and wy 
if 
, 


; The stz ength of the relationship between content covered, academic engaged time, and student success 
H rate and gains in student achievement suggests that it is important:for studies, of classroom instruction 
io to attend to these instructional characteristics. However, advances in knowledge. about instructional 
iS effectiveness will require research that goes beyond these global areas. This:is so, in part, because of 
their nature. They are, as was Previously indicated, mediators rather:than directly. observable teacher 
‘ behaviors, and relatively little is known about teacher behavior that results .in- increased coverage of 
2 content or student engagement. Nor is it clear that the ideal student success rate is a. constant 
regardless of subject matter, the developmental level of a student, or a student’s stage of Icarning, For 
example, the most effective success rate in kindergarten may be substantially different from fifth grade. 
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o é. 
ss Teacher behavior. There is, of course, a large body of research relating teacher behavior variables to S 
: student achievement. Some of this research is suggestive with regerd to the types of instructional 1S 
: practices that are likely to increase content coverage and enhance student academic engaged time. one 
< Some of the relevant variables (¢.g,, grouping practices, teacher directed instruction, and -use of Ss 
i questions and feedback) have a long history. However, researchers have:placed: more: emphasis on ae 
it quantity than on quality of instruction. Furthermore, siraple counts of the number of questions or of LSA 
‘ the number of times various types of feedback is given, previde little information about effective Me 
: sequencing. Therefore, leaders in research on teaching (¢.g., Brophy & Good, 1986; Good, 1983) have Bas 
t strongly emphasized the need for researchers to give greater attention to quality of instruciion and to ey 
analyses of instructional sequences. “3 
a Rosenshine and Stevens (1984) argue that, at a global level, research "has shown that effective teaching re 
i is characterized by a predictable sequence of demonstration, guided practice, feedback and corrections, a 
and independent practice” (p. 788). Within this gencral sequence, Rosenshine and Stevens have also Be 
abstracted a description of behaviors in each stage of instruction that research has suggested lead to % 
more effective instruction. Their conclusions regarding effective behaviors are summarized in Table 1. : si 
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The summary in Table 1 provides a rich context for organizing and analyzing classroom observation oe 
variables. It also provides a framewcrk for the development of qualitative indicators of classroom ae 
instruction and for planning sequential analyses. 

{Insert Table 1 about bere.) 


Findings from Longitudinal Researe3 
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To accomplish the primazy objectives of this study--to understand the factors that influence the 
development of rcading compret:ension ability and to test linear structural models to explain this 


“I 


Meyer, Wardrop, & Hastings 


development~it i is necessary to study the same: sample, of clubires, for a number of: years. Such. a-study 
requires a longitudinal design. Oaly.a longitudinal: de 

development, and this is particularly important when ¥ ewig instruction. as “effects. of teacher behaviors 
and instructional materials. It-is-important for/re tobe bevable. to describe these: vatiables to 
explain the. differences between what children knew af | ime1;-and.w 

a longitudinal study allow the inferesices of thu'type “Changes in Acaie followed: closely: by. Changes in 
B." Furthermore, a longitudinal :design‘is ‘less Nalae: le to tunidentified biascs:than other:designs. It 
provides opportunities to watch reading des elo) ment. unfold. 


Few longitudinal studies have focused on reading, anid thove, that have done so were designed to address 
questions such as: Can children be taught to read i in kindergarten? or Do children who read carly have 
any long-term advantage i id reading comprehension-over: children who learn to read later? We. have, 
however, identified nine longitudinal studies of beginning. readers. The following discussion will briefly 
deseribe cach of these studies. 


Studies of early readers, Studies by Durkin (1966); McKee,. Brzeinski, and Harrison (1966); Beck 
(1973); and Durkin (1970, 1974-75) followed children through several grades. 


Durkin (1966), for example, tested more than 5,000 i incoming first gtaders i in two school districts. From 
this group, she identified 49 early readers in one-district-and~ 157; children ‘in:the.other.. Her central 
question was whether children why were reading: when -they: ‘began: school would: maintain: their 
advantage through the elementary grades. She followed. her first. group: ‘through. fifth; grade. and -her 
second group through third grade. The results showed significant lasting achievement: differences for 
children who read before beginning school. 


McKee, Brzeinski, and Harrison (1966) randomly assigned 4,000 entering kindergarten children from 
the Denver Public Schools to experimental and control conditions. Children in the experiacntal: group 
were taught to read in kindergarten, Children in the-control’ group. had ‘traditional. kindergarten 
experiences. Further variation in experimental and control conditions continued: beyond: kindergarten. 
Children from the kindergarten experimental and control conditions: were again randomly assigned to 
accelerated or regular first-grade instruction. 


McKee et al. followed their subjects through fifth grade. They found that children who received 
kindergarten reading and who continued in.accelerated programs: outperformed first-grade starting 
accelerated groups, children who had been taught. to read in kindergarten who shifted to regular 
instruction in first grade, and children who did not receive kindergarten reading, 


While Durkin (1966) focused on children who read before starting school and McKee et al. studied the 
long-term effects of rzading instruction that began in kindergarten and was accelerated through fifth 
grade, for her study, Beck (1973) focused on selecting children for reading instruction in kindergarten 
and on comparing those children’s reading abilities:to those of.children‘of.a matched’sample. From 
1967 to 1972, Beck used four predictors to select kindergarten children for: reading instruction: (a) 
children’s knowledge of letter names; (b) teacher ‘judgment, (c) reading readiness scnres, and: (d) the 
children’s perceptual abilities. She-found that-in cach year of her study, teachers selected larger 
numbers of students for reading instruction. Like McKee et al., Beck was primarily interested in finding 
out if children in first through fifth grades who received reading instruction in kindergarten performed 
better in reading .in the following.grades than did:childrea who had not been taught te read in 
kindergarten. She found statistically significant differences favoring kindergarten readers at each of five 
arade levels. Beck stated: 


The combination of no significant differences results of the tests for homogeneity of 
regression and the ‘significance difference’ results of the analysis of variance is very 
important, as it suggests that kindergarten reading instruction positively affects 
subsequent reading instruction, no matter what the 1.Q. (p. 59) 
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Further support for long-term differences in children’s reading achicvement after kindergarten reading 
instruction comes from work with experimental and control groups by Durkin (1970, 1974-75). These 
two studies grew from her carlier research with children who read carly (Durkin, 1966). She developed 
a program for four-year-old children, then followed those children for six years. Durkin’s (1974-75) 
findings were very similar to Beck’s (1973). 


First, experimental and control children in Durkin’s (1974-75) study did not differ significantly on 1.Q. 
Second, reading achievement-scores were always higher (Grades 1-4) for experimental children. These 
differences were statistically significant at Grades 1 and 2; -but not: significant at Grades 3 and 4. 
Significant differences were not found for boys and girls once analyses of covariance were computed with 
intelligence used as the covariant. Subjects’ ages did not correlate with their reading scores. 


Taken together, these five studies addressed two broad questions about reading: (a) Can children who 
read before first grade maintain that advantage over children of equal ‘intelligence? and (b) Can 
students be taught to read in kindergarten if they are cither randomly assigned for instruction or 
selected because of performance rather than intelligence? The studies provided support for beginning 
reading instruction in kindergarten, but they did not focus on how children develop reading 
comprehension ability. 


Early predictors of reading success. Longitudinal studies by Stevenson, Parker, Wilkinson, Hegion, and 
Fish (1976) and by Lesgold, Resrick, and Hammond (1984) focused more discretely on kindergarten 
and first-grade predictors of later performance in reading, 


Stevenson, Parker, Wilkinson, Hegion, and Fish (1976) studied 255 prekindergarten children whom they 
followed through third grade. These researchers were primarily interested in investigating "individual 
differences in cognitive activity associaied with effective learning of reading and arithmeticin elementary 
school" (p. 377). They undertook their study because they: believed that. better understanding of 
cognitive ability could lead to preschool programs that could enhance students’ later ‘performance by 
preventing failure in basic skills. First, they developed a. battery of measures to administer to children 
prior to kindergarten. These measures included 11 cognitive,-and-14 psychometric tasks. They also 
asked tor kindergarten teachers’ ratings on 13 additional variables. They found fewer than half the 
cognitive tasks correlated significantly with reading achievement, and that the most predictive 
psychometric tasks dealt with words and letters. The children’s prekindergarten scores on letter naming, 
and the visual-auditory version of the paired associates test were the best predictors of reading 
comprehension in second and third grade, though verbal recall was also a good predictor in second 
grade. These prekindergarten tasks were consistently better predictors than teachers’ ratings. Similar 
results were also reported by Dyketra (1967), Barrett (1965), and Durkin (1974-75). 


In their longitudinal study, Lesgold, Resnick, and Hammond (1984) focused on one subskill of reading, 
rapid word recognition. The theoretical basis for this research is that students have limited capacities 
for processing information. Therefore, a beginning reading approach that results in “automaticity” 
(LaBerge & Samuels, 1977) of word recognition will then allow students to focus attention on 
comprehending what they read. Lesgcld and his colleagues studied children in a global curriculum (a 
method by which students were expected to recognize and understand whole words simultaneously) and 
a cede-emphasis curriculum wherein students learne:{ symbol-sound correspondences and blending skills 
intended to facilitate word recognition. Support for code-emphasis approaches had been reported in 
two major reports comparing seading program effectiveness (Resnick, 1979; Chall, 1983). 


Lesgold and his colleagues designed their study to reflect “a careful plotting of the actual trajectories 
of reading skill development in the primary grades" (p. 4) in order to understand how word recognition 
develops and how the development of word recognition ability is related to reading comprehension, The 
Lesgold et al. work departed from the studies described earlier because they (a) had subjects from two 
distinct curricula, (b) tested students as they reached specific points in their curriculum, and (c) 
measured word reading skills in terms of reaction times for word recognition and classification of word 
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meanings, ‘the primary finding from tis study was that word processing speed and reading 
comprehension measures showed greater predictivo:paths “from early ‘word processin,; to subsequent 
comprehension than vice versa" (p. 9). Therefore, Lesgold, Resnick, and Hammond (1984) concluded 
that during beginning reading (the first two years of instruction) children must develop word processing 
speed in order to comprehend what they read. in addition, the-ability to coniprehend what one reads 
builds from one year to the next. Theref °, word processing as an-independent skill declines, 


Two additio, al longitudinal studies complete this portion, of the review of the extant literature. The 
first, by Share, Jorm, Maclean, and Matthews (1984), investigated sources-of individunl- differences in 
reading achievement by studying 543 Australian children-in a longitudinal study that began when the 
childrea entered kindergarten and concluded at the end of their first-grade year. Share et el. found that 
tests of phonological processing, interdigital dexterity, and knowledge of the alphabet were the strongest 
predictors of reading achievement. shey also found peer ebility to be as strong a predictor of reading 
performance as entering ability on the three types of measures. 


The second study, by Jue! (1988), reported on a longitudinal investigation of the reading and writing 
development of 54 children she followed from first through fourth grado. Jucl found a correlation of 
88 between end-of-first-grade and end-of-fourth-grade reading achievement. Children who entered first 
grade with little phonemic awareness became poor readers who by forth grade kad failed to achieve 
the decoding skills good readers had achieved by the start of second grade. Children who read poorly 
tended to become poor writers, and early writing ability failed to predict Incer writing ability in the same 
way as early reading ability had predicted later reading ability. In addition, good readers read more 
both in school and out of school than did poor readers. 


In summary, the major findings from these nine studies suggest that (a) children who read carly 
maintain an advantage through the middle elementary grades; (b) children can be taught to read before 
first grade; (c) these early readers continue to perform higher on measures of reading comprehension 
than children taught to read later, even when they have acovlerated reading programs after kindergarten; 
(d) children’s abilities to identify letters and word configarations prior to kindergarten instruction are 
better predictors of later reading comprehension ability than general: cognitive or psychometric tasks; 
and (e) word processing ability of children in carly grades resclts in reading comprehension ability later. 
Our study builds on these results by providing more detailed information about the role of classroom 
instruccional processes, children’s experiences with various reading material in ths development of 
reading comprehension, and home influences on ability than appeared in these earlier studies, 


Research Questions 


How do children develop the ability to comprehend what they read in first and second grade? In the 
process of ferreting out answers to this primary question of our research, several more focused questions 
have emerged: What kind of home experiences contribute to the development of reading 
comprehension ability? What is the nature of these activities? What sost of things do children do 
independently that contribute to the development oftheir reading comprehension ability? How much 
reading instruction is there in the lower elementary grades? What are the characteristics of such 
instruction? How do activities at home and activities in school jointly influence the development of 
children’s reading comprehension ability? To answer these questions, the senior members of our 
sesearch team developed a simple, heuristic mode! prior to initiating this work, 


Heuristic Model of Reading Development 


Because we have explained our model in detail in Meyer, Wardrop, and Hastings (1990a) 
(see Figure 1), we will therefore explain it only briefly here. 


{Insert Figure 1 about kere.] 


10 


eNO ENE NETL MEE TEE NPR ETT NTE, EGER ET LL Ree spe ee REE Ee ene 


IY 


Meyer, Wardrop, & Hastings Reading Development in Grades 1 and 2-8 


The simplest way to think about reading development (ard therefore the process used in most previous 
research) is to view it as a function of students’ abilities as they enter a grade. In other words, children’s 
2 8 reading performance at the end of each grade reflects their performance at the beginning of that same 
; grade, More complex models view reading development as 2,refiection of students’ entry characteristics, 
: with some continuing influence from their home backgrounds and parental resources. An even more 
: comprehensive model might view reading performance as reflecting immediate and changing conditions 

cach year, such as stimulation and resources provided: by teachers, pareats, and eventually by the 
. children themselves through the books they read, television shows they watch, and other experiences thvy 
a choose, We believe that this more complex formulation, wh ch includes measures of home and s:beol 
ic influences along with student ability, more accurately depicts an ecologically valid model of reading 
q development. The first challenge in our study was to determins which influences actually mediate 
children’s reading development, What follows is a brief discussion of how we conceptualized key home 
and school indluences on student coility for our model. 


Home Influences on Student Ability 


Home background. Which home background characteristics most influcnce children’s general ability 
: as they enter first and second grade? At cach of these grade levels, we use the home background 
i variables described in Meyer, Wardrop, and Hastings (1990a). These form a composite made up of the 
: hours cach parent works, parents’ levels of education, and parents’ occupations. Further home 
‘ background characteristics in our zaodel include measures of the family constellation itself, the number 
of adults and of older and younger siblings st Lome. 


Home support. What activides at home support chiidren’s reading development over time? At the first- 
and second-grade levels we chose to stud; the effects of home instruction activities, and home support 
; for schooling as measured by parents’ reports of activities such as the frequency with which they read 
q to their children or instructed them in reading; resources, such as books and magazines they supplied 
: for their children; and parents’ reports of the children’s participation in reading at home, At the second- 
grade level, we included an additional measure of home support-parents’ reports of homework, both the 
frequency with which their children brought homework home and what parents did with it once it got 
there, 


Instructional Influences on Student Ability 


Which classroom activities support children's reading development over time? We made numcrous 

choices to characterize reading instruction, We wanted to capture the primary characteristics of 

teachers’ intesactions with students and the characteristics of the textbooks used with students to teach 

reading, To this end, first-grade reading instruction was initially conceptualized es sentence 
q comprehension activities and decoding activitics, Time spent in reading activities, decoding interactions, 
q comprehension interactions, teachers’ feedback to students, and management styles became the latent 
t traits to represent reading instruction at the second-grade level. 


Which characteristics of the reading textbooks mediate children’s learning? We described reading 
, materials at cach grade level by counting the words in the texts, various kinds of questions teachers were 
: to ask such as those related fo children’s background knowledgn, ‘Sos to be answered from information 
in the text, and those that were primarily the children’s cpinica. 


in summary, our generic heuristic model of reading developmeat was composed of these constructs: 
home background characteristics, ctudents’ ability at the time they began first grade, the characteristics 
of the instructional materials used to teach reading, classroom teachers’ management and instructional 
styles, home support for literacy divelopment, and students’ ability at the end of first grade. The 
question is how do these constructs contribute to the development of children’s reading comprehension 
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development? The next section of this report presents a description of the. methods we.used to answer 
this question. 


Methods: 
School Districts Studied 


Three schoo} districts in the midwest participated in this program of rescarch..; ‘Because the districts have 
been: described extensively elicwhere: (Meyer; ™ ‘Wardrop, &: 19908), the descr: 


roe eek Nm 


prevalent-in America today. In addition, they. were.chosen becaiusé-all had reputations for-average to 
above-average student performance in: reading, and all had--histories of low:studént turnover. 
Furthermore, the administrators in these districts:were willing to commit to-our progcam of ‘research 
for at least five years. 


District A. This district’s children come from: a:small; ‘town surrounded ‘by. a :farmir g community. 
Although the approximately 80 children per grade level in the: school participating in:the study appear. 
to be quite homogeneous they do, in fact; have substantial variation in ability. upon entering school, A 
unique characteristic of this district is chint teachers do very. little grouping for'instruction: Therefore, 
almost all reading in first and second gradé is taught to entire classes simultaneously. ‘The.Hovghton 
Mifflin series is used in-Soth first and second grades. 


District B, This district is primarily a coamuter village, although ithas-a growing mobile, home. park 
and numerous families who cither own of lea.c farmland in the area. Thee schoo! ‘participating in-our 
study from this district has abeut-150 childres at.cach grado lével; and readitig instruction here is quite 
different from that'in District A, In District B; teachers divide theiz, classes into five or six groura for 
daily reading instruction in the Harcourt Brace Jovunavich series; All’ children in Gist and second grade 
also participate ia.an elaborate library program; Tag ‘Books, which  greally: svpplemoits the: seguiex 
classroom reading instruction. The Tag Book practice provides additional read.ng expetittice:foreach 
child as well as one-to-one comprehension practico’on cach book with: a pmeeilaese 


District C. This district is a suburban schoo!.district, One-clementary: school ffom. this. district. 


participated in the study, The schoo!'s way.of managing its hicterogencous popu’ ation is to grovp its'85 


children per grade level into first- and second-grade teams. . Black; Hispanic, and Whifs.childfen attend. 


this school. These first and second graders are in combination homerooms for instruction and activities 
each day except for reading and math. For these subjects, students: are usually regroupod 
homogencously by grade level. 

Data will be presented for each district separately in the descriptive and correlational results sections 


of this report. The results from tho linear structural modeling will represent analyses of measures 
combined for the three districts. 


Measures 
Standardized Measures of Student Ability 
While the primary thrust of our research-is to apcount:for variance in children's reading development, 
we believed. that a certain leveliof:vertial:comprtence wes necessary: for: children:to-learn: beginning 
reading decoding and comprehension skills.. Therefore; we included several measures of. verbal-reading 


performance in our-models. Several of these are standardized tests of verbal-reading performance that 
have been nationally normed. 
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CIRCUS Reading Test. The CIRCUS Reading Test, Level D (Educational Testing Service, 1976a) was 
given to our children in the spring of their second-grade year. This is’a ‘relatively traditional group- 
administered reading test. It is composed of a series of short passages followed. by: comprehension 
questions, 


Degrees of Reading Power Test, The Degrees of Reading Power Test - Form PAS (DRP) (College 
Board, 1979) was administered out-of-level at-the end of: the group's .second-giade:year. This test 
involves several passages, each of which is five to sevett paragraphs long. Each selection has seven cloze 
items, each of which is purported to be understood only in the: context of the preceding and following 
sentences. The passages increase in difficulty. Children have as much time as they need to complete 
this instrument, 


Wide Range Achicvement Test. We administered the decoding subtest of the Wide Range Achievement 
Test (WRAT) (Jastak, Jastak, & Bijou, 1978) in the fail and spring of both the first- and second-grade 
years. These items consist of a list of words children read -lovd to examiners. Testing stops when 
children miss 12 consecutive words. 


Woodcock Reading Mastery Test. The Reading Comprehension Passages of the Woodcock Reading 
Mastery Test (Woodcock, 1973) were administered fall and spring of the first- and second-grade years, 
Children read these cloze passages to an examiner. Testing is stopped after five consecutive errors. 


Customized Measures of Reading Comprehension 


Because we realized that standardized measures do not measure exactly all of the latent traits that we 


wished to study, we also modified tests developed by other researchers and created other instruments 
of our own. 


Chicago Reading Test. The Chicago Test (Barr, 1983) is a test of wor, ndings, word families, and 
nonsense words. We administered this instrument in the fall of the first-grade year. 


Interactive Reading Assessment System (IRAS). The Interactive Reading Assessment System (IRAS) 
(Calfee & Calfee, 1982) requires students to read word liste of eight words each until a stopping rule 
applies or until che last list is read. Rate, accuracy, and self-corrections are recorded. Students then 
read passages of increasing length and difficulty until they have made more than 10 decoding errors and 
missed at least half of the comprehension questions. Rate, accuracy, and self-corrections are recorded 
for this section, as well. Correctness of response to questions based on the passages with or without 
a prompt is also recorded. This measure was used for LISREL (Joreskog & Sorbom, 1984) modeling 
(described later in this report) as a manifest variable at the beginning of second grade to assess verbal 
performance. 


Error Detection Test. The Error Detection Test (Meyer, Hastings, & Linn, 1985) was administered 
both in first and second grade. This instrument attempts to measure a cognitive domain (detection of 
errors in three-sentence paragraphs and sequences of several-short sentences), number of decoding 
errors, and children’s ability to provide support for ‘heir definitions of errors. The instrument uses 
reading vocabulary common to curricuia in all three school districzs, 


Engelmann-Meyer test of Metacognition. This test was developed from a large set of items generated 
by Engelmann and Meyer in 1974 to function as test-taking practice items for children in first, second, 
and third grades. The irems are cither riddics ur short passages with nonsense words in them. Children 
are expected to figure out answers to the riddies and to answer questions about the short passages. 


Weber Comprehension Test, This original instrument was developed in 1971 for testing the 
comprehension ability of inner-city third graders. It is composed of two 20-item sets of very short 
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in the text. 


Home Background Measures 


The measures of home background we used for these first- and seound-giade analyses are the stmi¢ dita, 


we used in our study of kindergarten reading dé Wardr 
home background construst includes primarily m measures of parents” tevels 


although the hours parente’report that’ they. work: weekly,’ the- number’ ‘of adults in the home,- end the 
number of older and younger siblings aré also included in this construct. 


~ 


Home Support Measures 


First grade, Five of the six indices we used to measurc home support in kindergarten (Meyer, Wardrop, 
& Hastings, 1990a) we used again in. first grade: (a) children reading, (b) parents reading ‘to their 
children, (c) resources, (d) parental instruction, and (e) inhibitors. 


Seeond grade. There were also five indices of home suppost for literacy development at the second- © 


grade level: (a) parents reading to their children, (b) the child participating in reading alone and to 
parents, (c) parental resources, (d) parental support, and (c) parental instruction. 


Procedures 
Ability: Time 0 


This point in our heuristic model always represents the beginning of the schoo! year. We used several 
measures each fall to develop the latent.trait-entering ability, At the beginning of first grade; three 
instruments were: used: : the. decoding subtest ofthe WRAT, Pe 
Passages, and the Chicago test. ; . " 

Hi ashe cing ok Seca apa, ae: We casing nie ad Welk we 
Comprehension Passages were again adminisiercd, along with the ERAS, the Error Detection Test, and 
the CIRCUS-Lsten to the Story Test (Educational Testing Service, 1976b). We belicve that these 
individually edministered decoding and comprehensica tests elong with the group-administered listening 
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test, provide a means of measuring the latent traits of entering ability at the beginning of first and 
second grade. 


Ability: Time 1: Reading Development 


eet . 
Be We continued to give the WRAT and the Woodcock: In addition, we re-administered the IRAS and 
° the Error Detection Test. Further measures of reading ability were taken with two group-administered 
: tests of the children’s abilities to detect errors in passages,’ the: Weber Comprehension Test and:the 


Enge!raann-Meyer Test of Metacognition. Two more:traditional tests.of reading comprehension, the 
CIRCUS Readisg Test, and the Degrees of Reading Power Tests were also given. 


Collectively, the use of these instruments allowed us to study reading development:as characterized by 


5 decoding and comprehension ability, the ability to detect errors-in: passages, and:the more ‘gical, 
: traditional ability to illustrate one’s understanding of a passage by answering questions about it. Thus, 
3 reading development was viewed as a variety of areas of expertise that together represent the latent trait 
reading development. 3 
Descriptive Results ce | 
Instruction 33 
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First grade. First-grade teachers were observed for nine full days each. Table 3 presents the 
frequencies of interactions, minutes spent, and frequencies of management statements (such as critical 
comments made to students), and the average number of 5-minute segments when teachers were not 
instructing entire classes (sweeps) per year first for the entire sample and then for each of the three 
districts, Each of these frequencies is reported at the individual child level. 


{Insert Table 3 about here.] GEN 


The over. J general pattera was for children in District A to receive both interaction frequencies and ae 
time greater than the sample mean for tnost of these categories, for District B students to receive close- <a 
to-the-sample mean, and for District C students usually to receive close-to or below-the-sample mean 
instruction in each category. 


First graders averaged about 1 1/2 letter-sound interactions, more than 2 whole word interactions, a 
little over 1 interaction each for sentence reading and background knowledge, and less than 1 text-tied 
comprehension interaction that was cither text-explicit or text-implicit each day. Children received far 
more text-explicit than text-implicit interactions, Teachers corrected students by giving them hints, 
demonstrating, or otherwise remaining engaged with them until they could produce a correct answer. 
Less often, they simply repeated a question. 


These children received very little instructional time decoding without a text, approximately 1 minute 
for the sample, though more than 2 minutes in District A. They spent far more time (over 7% minutes 
for the sample) decoding with text materials, They spent on average caly 3% minutes cach day reading 
from a text such as a trade book or basal reader. 
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{Insert Table 4 about here.} 


The results shown in Table 4 reveal that an average child in the sample received less than 1 lettez-sound 
interaction during a single cbservation, more than 3 interactions while teading whole words,’ tess than 
1 word or sentence comprehension interaction, and far less than 1 interaction of: encouragement o7 
suggestion-to-reexamine form of feedback. These second graders also averaged less than 1 background 
knowledge interaction each. 


Children from District A generally received higher rates of instructional interactions than did children 
in the other two districts, Exceptions to this statement ars that District C children received more letter- 
sound and background knowledge interactions than did-children: in the- others districts. District C 
children clearly received the greatest amount of both instructional and general feedback. District A 
students continued to recive by far the most time in reading instruction, almost 20 minutes per day as 
compared to less than 7 minutes a day in District B and § minutes a day in District C. These dramatic 
differences in reading insiuctional time are due in large part to the grouping praciices in Districts B 
and C and the continued whole class instruction in District A. 


Home Background 


Our home background measures showed that fathers of our subjects frequently had a community college 
education and worked in business at managerial levels, A high percentage of the mothers were 
homemakers, although mothers of District C children were an exception. The families generally had 
two adults and one child older and half a child younger than the child in our study. Mothers of District 
C children and fathers of District B children tended to work the most (see Table 5). 


[Insert Tabte $ about here.) 
Home Support 


First grade. The frequencies reported by each district on our home support measures were actually 
quite similar for kindergarten and_first grade. Parents of District A childres. again. reported their 
children to have the greatest participation in reading (reading aloe). They also continued to show the 
mest support for their chitdren while reading azd the least Fnstevicdoa, Parents of District A children 
also claimed that their children had the most homework. Parents of District B children reported the 
greatest resources available to their children (see Table 6). 
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The achievement measures generally show strong intettosrtlations between both det 
compreheasion measures, The classroom process variables also produced high in 
teachers who have high frequesities of Ietter-sound interncons:with students algo ten 
frequeacies of whole word and séa¥~“ce reading iattractions Witd thent. This produces & ge i 
of interactions focused on decoding. ‘These samo texchers # alto have high fre queticies of compre 
interactions, those coded for- background: knowtedgs; and comprehension, ‘both text-cxp! 
implicit.. While these correlations are. generally-also high fo for: for tine time:in Eien pai sith’ and 
a text, they are lower-for time. actually. reading’t textbooks: fi 
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Second Grade 


Table & presents correlations of all second-grade variables used in either the ‘initial or final stractural 
models, ens ees 
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varizbles. There were only moderate correlations for:parcats: reading tothe. Shildren and parents 
instructing childrens; children rcading.-and -parental resources; anid :pareatal :sapport and parental 
instruction. 


High:aad moderate correlations exist between teachers? ‘use of letter sounds: or namtes.and time-spent 


in.decoding as well'vs sustained feedback-in the form of:teachers’ -encoussging students or suggesting 
to them that they re-examine their answers. Similar relationships are-evident' between whole word 
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Preliminary LISREL analyses led to eliminating i an eee and 
that the preliminary mode! depicted in’ Figure: ‘ais ‘based:o1 ( 


{Insert Figure 2 sc bere} 
Using an iterative strategy, we arrived at the modsi portrayed 4 Figure 3., This‘ final'‘model:re ctained 


rears AS: 


36 variables. Inthe following discussion, we first: simmarize'the measurement: iodels: for: exogenous: 


and endogenous variables, then describe the structural model that avcounts for intérrelationships among 
the constructs in the model. 


[insert Figure 3 about here.] 


Measurement Model Components 

In-this-first-grade-model; we: havé7. consitucts: with, multiple indicators; two observed variables used 

without modification, aad twa: single-indicat lica ton variables: with: ‘meagurenieat error explicitly. included in 

themodel. These variables snd  *elationshi 5: i Figure By ‘In this ‘model; only. the 

variables- -related. so ‘home bockenwund:are are ¢xogen 9 ous, in’ ‘shard, contrast: to: the ‘kindeigarten: model 
‘Meyer,’ astligs 10a) aad to'models of science learning that we have 


exastined’ shoves west, ‘&: Hastigs 1990bc). 
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Yee y 
model: Number’ of-Adults in: the-Home, ‘This variable: was ‘retained  because”it-has: a- significant 
relationship to the other composite involving characteristics of the home, tobe described next. 


18 


- Boos a “ : oe 


me 


NER Atm DT 1A wt Fash ae at tn Gah an hNontle We Y riches Mey bnkose a ara enttamanacretes i Zt vate 


OEE GREE OES 
Ase sh Oe 


Oa aa ae ie 


t 


ft 


eae: 


. z 
BEE MSN 


Reading Development in Grades 1 and 2 - 16 


Meyer, Wardrop, & Hastings 


Home support indicetors. The three variables that cluster into a composite index of Home Support for 
Reading are Child’s Participation in Reading, Parental Support for Reading, and an index of- Parental 
Resources, The index of Child’s Participation dominates, with:a: ‘foading of 85; Parental Support and 
Parental Resources have loadings of only 51 and 31, respectively. 


Two other variables that were obtained as a part of the Transitory Home. (Characteristics set also appear 
in the model: the index of Parcatal Instruction and.the Amount of) Homework reported. The inclusion 
of these variables is especially important, as they represent the first evidence that What happens. at. school 


influences what happens at home, which in turn affects performance‘in school. No such connections 
were identified for the kindergarten model. 


Classroom observation variables. The complexity of the interrelationships among teacher classroom 
behaviors is quite clear from the structure in Figure 3. Of the 12 variables retained, three are associated 
uniquely with the « »mposite we labeled Sentence Comprehension Activities, two are uniquely associated 
with the Decoding Activities composite, and the remiaining seven’ have significant loadings on. beth of 
these composites. (The Sentence Comprehension 4 ‘Activities: composite: ‘plays:no significant‘: ‘role:in the 
structural mode!, but it was retained because of its function i in accounting: “for interrelatiniships i among, 
the classroom observation variables.) Each of these composites was. named. largely én the’ basis of the 
indicator with the domin-at loading: Time Decoding. Without ‘Text for the Decoding Activities 
composite, and Sentence. Comprehension (Text-Explicit) Interactions for the Sentence Comprehension 
Activities composite. 


One other classroom variable appears in the model in Figure 3: Frequency of Independent Seatwork. 
This variable is shown with a measurement error of .19, indicating 2 reliability of approximately 81. 
It has a significant positive effect on both end-of-year composites, Decoding Attainment and Word 
Meaning Attainment. 


Beginning-of-year performance tests. Three tests given at the beginning of first grade-the Chicago, 
Woodcock, and WRAT--formed a clearly defined composite that we have labeled simply Reading 
Achievement: Beginning Grade 1. The smallest loading of any of these on the composite is .70, for the 
Woodcock, and it was necessary to allow correlated errors for the Woodcock and WRAT, which 
correlate so highly with each other that their relationship cannot be accommodated by a composite that 
includes any other measure. 


End-of-year performance tests, Both the IRAS and Error Detection Test were given at the end of first 
grade. Each test yields a number of subscores, so that there were many more potential variables to 
accommodate at this point. The final model retained five IRAS scores, three Error Detectioa scores, 
and performance on both the WRAT and the Woodcock. These 10 variabics formed two composites. 
The first composite, which is by far the more coherent of the two, includes both the WRAT and 
Woodcock (again with correlated errors), the five IRAS svbscores, and the Decoding Errors score from 
the Error Detection Test. Coefficients range from .68 for the IRAS: Average Relative Reading Rate, 
Passages subscores to .%) for both the WRAT and the Average Relative Esrors, Words subscores from 
the IRAS. The second composite is defined primarily by the Word Reading Errors subscores from the 
Error Detection Text (with a loading of .93), with much smaller contributions from the other four 
measures: Error Detection Sequence Reading Errors (.47), the two passage performance measures 
from the IRAS (with loadings .24 and .23), and the Decoding Errors summed score form the Error 
Detection Test (.15). 


Structural Model Components 
Because it is important te keep in mind, we repeat that the structural model we present in Figure 3 is 


not the only possible model that would account for the observed relationships among these 36 variables. 
It is, however, consistent with both those observed relationships and with some commonly held notions 
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about how learning might take place at this grade level ite wg dogg latPgares bate 
square of 1376.08 with 555 degrees of freedom (X(/df = ee ee 
mean-square residual’ value: 06.069. 7 
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a competing demands for’ adult:.time -that'arise: when’ the 

ne cor,saite also had a significant. positive effect (39 ‘ 

i background and support ‘accounted for 30%: of the: variatics the 


i: Relationships involving initial achievemeni, | classivom: acitities, and Gaal. petformanc. Unlike the 
; kindergarten model, (Meyer, Wardrop, & Hastings, 1 1990a)* ‘this first-grade. model involves: effects of 
, students’ initial achievement on teacher classroom’ behaviors and effects of classroom: activities, on some 
home-based indicators (Amount of Homework: and: the:-indexof ‘Parental: Instruction); ial 
i achievement had a significarit positive.cffect on:the: frequency "classroom: 
of greater the entry-level exills, the more the teacher engaged i in.the: cclustex of: behaviors. ‘we have called 
: Decoding Activities), and a significant negative effect’ on’ the | freque y ‘of activities 1 elated | to: scatence. 
comprehension (greater entry ievel skills, fewer behaviors in- the? ‘Sentence’ Comprehension: ‘Activities 
* cluster). This negative effect may be at least partially an artifact of the nature of the ‘measuicment 
" model for classroom activities, in which the majority of indicators (7 of 12) have’ significant loadings on 
both composites. That is, there may be some kind of (statistical) “compensatory eftect" operating here. 


: There was also a direct path from initial achievement to / mount of Homework seported, with a.-.25 
’ coefficient. Students with lower entry-level skills apparently took r more schoolwork honic with them than 
> did those whose entry skills were higher. In addition, there. was'a positive effect of Decoding Activities 
‘ composite on Amount of Homework reported. The moro the teacher engaged in those activities related 
: to the teaching of decoding, the more schoolwork the students.took home-: ‘There: was also a positive 
s link from Amount of Homework to the index of Parental: Tnsinuction,: «suggesting. that: ‘parents, whose 
children brought more schoolwork home tended to engage in more home teaching: activities. Finally, 
both Amount of Homework (-.14) and Parental Instruction (-.15) were negatively related to end-of-year 
Decoding Attainment, Although thse are shown as poesbic causal paths in the mode, tis probably 
more accurate to view them as indicating consistency: with the earlier negative path from initial 
performance to Amount of Homework. That is, students whoee skills were lower to begin with zeported 
more homework and a higher index of parental instruction, but finished first grade with skills that still 
tended to be below average. 


As is almost universally true in studies of educational attainment, entry level performaace is by far the 
best predictor of final performance. These data are no exception. Beginning-of-the-year reading 
achievement had a large direct “effect” (.71) on end-of-year decoding attainment and a moderate direct 
effect (34) on end-of-year word mesning attainment. Neither “classroom activities’ cluster was 
significantly related to the end-of-year word meaning composite, but the Decoding Activities compost._ 
: had a significant positive (.31) effect on end-of-year decoding attainment. 


Finally, the frequency with which students engaged in independent seutwork had significant positive 
effects on both Decoding Attainment (.29) and Word Meaning Astai ment (.24). 


Some Special Features of the First-Grade Structural Model 


a Although they have already been mer tioned, a few features of the model in Figure 3 deserve further 
: attention. At the first-grade level, we see the beginnings of an interplay between entry-level skills and 
teachers’ classroom “ctivities. What teachers do appears to be influenced by the skills students bring 
with them. In addition, classroom activities affect some home behaviors, in that higher frequencies of 
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of some of the: 


Sa eee 


As we move up through the grades, the models ‘that seem xto: account ‘satisfactorily. for reading 
; achievement t ei , si i complex:-more varia ies of Bete ea @ teen Seat one oe 

7. more structural connections among: variables: and ‘constructs. :We began this'anz 
ee performance with 52: variables, usinig:the model:depictedin:Figure'4. After: 
algebraically combining others to achieve a-:positive 


caitive-delinite correlation mairix (see Table 9 for 
specifics), our initial LISREL analysis involved 47.variables, 
\ 


ff | finsert Figure 4 about kere.) 


i Using the same overall strategy as for previous grades, we arrived at the model portrayed in Figure 5, 
a in which 37 variables remain. As before, we first summarize relationships in the’ measurement models 
for exogenous and endogenous vsriables, then describe the structural model used to account for 
interrelationshine among construcis. 


{Insert Figure § about kere.] 
Measurement Models 


ie Home background and home support vazisbles, In contrast 10 results from kindergarten and 
4 (tentatively) first grade, the home-based variables--both stable and secular—were-all:cxogenous for 
n second grade. Among the variables presumed to be stabie, over time, ithe education/dccupation 
oe. indicators continued to clust-r as indicators of the Home Background ¢omposite.. At this level, the only 


f other background variable that had any significant-and meaningful: relationship with the-rest-of the 


model was Number of Older Siblings. The secular home. variables: again formied. two'-composites, 
althcugh the groupings do not exactly match those-from cither of the previous years. We: continue to 
label these two composites Home Instruction Actvities, represented with almost equal strength by the 
indio.: of parental-instruction-(.90)-and-pazentel:resources-(83);-and:Homie-Support-for-Schooting, 
which incorporates three indices: Parents Rearing to Child (.65),'Paréntal Support (.31),:and Parental 
Resources (-.45). One way of interpreting thes¢ loadings on the Home Support composite is to say that 
of there is an expected level of both parental support and parents reading to the child; given the parental 
=. resources summarized in that index, It is the extent to which the Support and: Reading indices exceed 
fe these expectations (or, conversely, the extent to which Resources measure up short of what one would 
a expect on the basis of the (upport and Reading indices) that is represented here; That is, this Home 
g Support composite may reflec: the kind of “extra-cifost" activitics that parents undertake in support of 
A their child’slarning, The other variable in this category, the index of Child’s Participation in Reading, 
‘ p stands alone and for that reason seems to take on special importance in this second-grade model (see 
as, below in the st-ction presenting the structural model). 


a Classrooz: observation variables. Only 12 of ths classroom-based variables remained in the final model 
A for second grade. These 12 variables formed three overlapping clusters, The first seems to be 
characterized by activities and interactions.emphasizing decoding: and is-therefore labeled Decoding 
Activities, The second seems to be dominated by indicators focused on reading comprehension at the 
sentence level and has been labeled Sentence Comprehension Activities. The third appears to involve 
observations reflecting a teacher’s style in relating to students during reading instruction and has, 
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_ because of the nature of the indicators involved and the pattern of their loadings on this composite, been 
aa labeled Interactive Teaching, 


| The cbueredvarible wt the angst oadig (51). te Deosing Atiis iene Te et 
e in Decoding “during ‘reading cinstructicn,- witha: strong 6 ; 


cepatribation: CAYs from: Word’ 
Comprehension Interactions anid moderately strong components in ‘ Scatence, g Interactions 
(.51)-and Whole: Word Interactions (:52).. snteredingly, ‘Teacher Pr Pricaeto: Class:o once: again shows up 
with a negative loading (-:38). 


Varial es -represented.in the Sentence: Comp i a/Actiiddes composite -‘asevdominated ‘by the 
Sentence Comprehension (Text Explicit) Interactions (3) ad Seatence Comprehension (Text Implicit) 
Interactions (.56), along with Background: nc is. ((41) and, minor-Zontributions ‘from 
Letter-Sound Interactions (.25), Sentence Reailing Zateractions (12) and Feedback: Teacher Er -vurages 
(21). 


, Two feedback variables, Suggests Re-examination, (.83);and Teacher: Encourages. (81), dominate. the 
Interactive Teaching composite variables, with<strong: secondary. contributions contributions: from:. Letter-Sourid 
7 Interactions (.57), Teacher Criticisms (.44); -and ‘Background: Knowlcdge'l tion 

: ee eae v 
; the model because of its importance in accounting for. in pionships among cl 
s variables, In carlier analyses, there was enother: composite’: variablo:in jolving ‘cla 
7 variables, but it was (a) unrelate to other constructs. -in the model: and: (b) : tninterpretable, 
h, Consequently, it was dropped from the model, and the factor structure it: subsumed. was:accommodated 
é by allowing correlations among the “errors” (i.£,, uniquenesses) associated with those classroom variables 
involved, where necessary. 


: Beginning-of-year performance tests. With tue inclusion of the IRAS and Error Detection measures, 
the fall tests of reading performance formed two composites, onc. that seemivd to emp! hasize decoding 
skills and a second whose interpretatica was less clear and -has:(oaly. tentatively). been labeled 
Comprehension Attainment: Beginning 2nd. The correlation between these two composites is not fully 
i accounted for by those antecedent variables in the-model, so that the residuals from the two had a 
i covariance of .46 (representing a cocrelation of about 58). 


Six messures comprised the Comprehension Attainment composite, with all loadings sangiug from .74 
to .90. (Three of these variables sepeesenied measures of errors and therefore had negative loadings.) 
Two of the three standardized testa, tho WRAT (.90) and Woodcock. (88), along with the total score 
on questions about reading passages from the IRAS (.86), dominated this composite. 
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The second composite was defined primarily by.the Listening subtest from the CIRCUS battery, with 
a loading of 84. Although they were besed on performaace:crrors,.two:of the: remaining variables, 
; Exror Detection: Word Exrors (67) and Error Detection:. ‘Sequence Errors (51); had positive loadings 
é on this factor. The final-variable, Error Detection: ‘Decodisg Errors (formed-by summing the: Word 
if Decoding Errors and Sequence Decoding Errors scores); had:a. small negative loading (-.14). Exactly 
a what this factor represents is not clear. One. possibitity that is yet to be‘ tried .is to eliminate the 
Se 
remaining beginning-of-year tests still form two factors. 


Exd-of-year testo. The six tesis administered at the end of second grade formed a single composite that 
we have called Reading Achievement: End 2, The Reading score-from the CIRCUS (.92), the 
Woodcock (.91), and the Engelmann-Mcyer (.87) hud the largest! loadings on this composite, but the 
other three (WRAT, Weber, and Degrees of Reading Power) all had loadings in the high .70’s. 
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Structural Model Components 


A statistically end practically significant development occurred for the escord-grads model, as for the 
first time it Occame necessary to treat classroom obecrvation constructs (composites: #s endogenous 
variables, effected by either homo characteristics (a path from Home ‘Background to- Decoding 
Activities) or beginning-of-year student performance (a path from Comprehension Attainment: 
Beginning 2nd to Interactive Teaching). 


Home-based variables. All three home-based composites and the two single-indicator variables had 
significant effects on both beginning-of-ycar constructs, ‘Different from-previous. years, the parents 
education/occupation composite (Home Background) had oaly-a small effect on beginning-of-year 
decoding performance (.07), but continued to have a moderate impact on "undersianding” performance 
(49). The index of Child’s Participation in Reading now had'a moderate positive effect on decoding 
(.47) and made a small but significant contribution to “understanding” (.06). Note the apparent 
complementarity of effects from these two sources. 


As was true for the kindergarten analysis (but not for first grade), the number of older siblings was 
negatively related to both indicators of beginning-of-year perfurmance (-.14 with decoding, -.17 with 
“understanding”). The two composite measures derived from the secular characteristics of home 
environment provide yet another contrast in the nature of their effects: the Home Instruction composite 
had a strong negative impact on decoding performance (-.73) and a small’ positive impact on 
“understanding” (.11), white the Home Support for Schooling composite had a moderate positive effect 
on decoding (.40) and a moderate negative impact on “understanding” (-.31). 


As mentioned in the introduction to this section, some effects of home-based and beginning-of-year 
variables on classroom behaviors were found for the first time with these second-grade data. 
Specifically, there was a moderate negative effect (-33) of the Home Background composite on the 
frequency of classroom events forming the Decoding Activities composite, suggesting that teachers 
engaged in more of those activities with students from homes where the parental education and parents’ 
occupational prestige levels were lower. Given the small negative effect of Decoding Activities on end- 
of-year achievement, it appears that this increased emphasis may be counterproduct® . 


The other effect on teacher behaviors is represented in the moderate negative effect of beginning-cf-year 
decoding performance on the classroom composite we have called Interactive Teaching (-.42}. There 
was Clearly a tendency for teachers to engage in more of the behaviors identificd as interactive teaching 
with students whose beginning-of-year decoding performance was poorer (more “encouraging” feedback, 
more feedback suggesting re-examination, more criticism directed to both the class as a whole and 
individuals in the class, and greater frequencies of background knowledge and letter-sound interactions). 

Although the Interactive Teaching composite did not itself directly sfiect end-of-year achievement, three 
of the five behaviors also contributed to the Sentence Comprehension Activities composite, which did 
have a small positive effect on end-of-year performance (.14). Thus, this adaptation of teaching behavior 
to entry-level student skills appears to have had a very slight beneficial effect on student performance. 


Other influences on end-of-zecond-grade reading achicvement. The effects of classroom variables on 
end-of-year achievement have already been described in the preceding. section, What remains is to note 
that both beginning-of-year performance composites had direct, positive relationships to end-of-year 
achievement, although comprehension (.75) had a far stronger impact than did decoding (.21). This 
model accounts for 85% of the variance ia end-of-year achievement, with beginning-of-year decoding 
performance alone accounting for shout 56%. 
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Highlights of the Second-Grade Structural Model 
Several interesting developments. sre worth noting in connetion wth this model: First, the influence 


year perfor. \n06, Te ees ee eee crac ive Teaching 
has a moderate. négative ‘coefficient (-.42), xaggesting that proficient ‘students:that 
bs teachers-engage in sone behaviors “as te peer cezaminatl encouraging. fecdback, 


yh Another new resut is the lnk between studéats'-hoee:backgfound-and those: teacher behaviors 
a subsumed under the Decoding Activities composite’ (time. ‘spent’ On. decoding -activities;' letter-sound, ad 
a whole word, word comprehension, and sentencs reading interactions; and teacher’ praise to, tho:class). a 
; We have resisted incorporating such paths into these models; but this cae. was simply too strong to be vy 
omitted. It suggests that teacher behavior is, in somo cascs, influcacéd by student?’ home background 2H 
directly and not through the indirect effects of homie background as it influences students’ entry-level 
skills, 


Also, home background aed the secular home characteristics all have the status of exogenous variables 
in this model. Person taper pomp Leis rte aces pe 


. Home Background to ade Activities, all home-based measures influence end-of “year reading 
a achievement only indirectly, through their effects on entry-level performance on the measures of 
H decoding and comprehension. 


Finally, the measurement structure of our assessments ofre. ag achievement indicated tw factors—one 
primarily decoding, the other primarily comprehension~at the beginning of secong grade, and only one 
general achicvemcat factor by the end of the year. This pattern is in direct contrast to that for first 
grade, where we began with a single, undifferentiated factor and ended with two distinct factors 
representing decoding and word cumprehension. 


Discussion 


i; This section will focus first upon patterns and issues raised in the first- and second-grade models. It 
will then present find'.gs from this program of research that are possible solely because of the 
longitudinal design. 


First, it is clear the whereas mothers’ educational levels (and parents’ occupations and education levels 
: in general) are very important to children’s exury abilitics at the kindergartea and first-grade levels, these 
5; effects are quite diminished by second grade. We believe that we may see diminished effects from the 
% home background variables in part because of the effects of schooling. 


Second, the consistent findings in first grade for positive effects from activities in homes where the “q 
children were actively involved in reading is very encouraging. This suggests that it is important to have ‘ 
children practice at home what they learn in school. It also suggests that more passive activities for 
children, such as parents’ Feading to them, aro much less related to calldren’s reading development once 
q children begin to read than they.are earlier in the children’s lives, before they can read. It appears that af 
:: at the first- and second-grade levels, reading to children is not related to the children’s increased reading ae 
a achievement. It is likely, however, that being read to while learning to read will contributs to Iong-term : 
vocabulary and language development. This question can be addressed at a later print in this study. 
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Third, once children are actuzlly in school, the. way teacher. ach reading strongly affects children’s 
performance, Time spent in reading was clearly impoitant to.reading success. Teachers’ “braiding” of 
Spee eon eo deca ete, rea ee at ee Children’s 
decoding and comprehension performances appear to be tightly interwoven. If these children could rot 
identify words correctly, they failed to derive meaning froos.text. 


Fourth, the positive results of scatwork may have resulted from the fact that at these grads levels, the 
independent work chikiren did was most often direetly related to teachers’ instruction. Therefore, these 
activities provided children additional practice on‘central skills; particularly sound-symbol relationships, 
that they were also being taught in the teacher-directed portions of theit lessons. 


* fh, it is not at all surprising that children of lower ability took home more work. In ono of the three 
schools, the only children to receive written work regularly in first grado were the lower performers. 
These children took home work to share with thei parents on a daily basis. 


Sixth, it is interesting to note that while children’s entering abilitics foiled to influence teachers’ 
behaviors at the beginning of kindergarten, first- and. second-grade‘ teachers were influenced by the 
ability levels of the children they taught. It is at these grade levels that children are grouped and often 
tracked for instruction, whereas kindergarten classes aro truly heterogencous. 


Seventh, the failure of neither the decoding nor the comprehension classroom composite to effect 
evmprehension at the end of first grade suggests that end-of-first-grade comprehension measures m_y 
have been so easy to understand that they were not sensitive to instruction, This interpretation seems 
particularly plausible because we sce different effects at the second-grade level. In short, first-grade 
reading is composed of words that were easy to understand. 


Eighth, of particular iterest is the formation of the latent traits at the end of each grade level. At the 
end of kindergarten and the end of first grade we find two constructs, decoding achievement and word 
rocaning (comprehension) echievement. By the end of second grade, we find just one cozstruct, reading 
achievement. The fall constructs present a very different pattern. Each measure stands alone at the 
beginning of kindergarten. At the beginning of first grade, the results of the factor analysis revealed just 
one construct, reading achievement. At the beginning of second grade, two fectors were again present. 
We interpret this pattern of divergent and convergent decoding and comprehensioa ability as depicting 
the developing nature of the ebility to read. The initial stages of reading show the independen. 2ature 
of word recognition and meaning though these two merge temporarily at the beginning of first. grade, 
where comprehension is easy because at this level children are not faced with reading text they do not 
understand. These abilities separate again as text demands become more complicated, and therefore 
more independent until they converge again at the end of second grade. 


This evidence of diverging and converging decoding and comorchension ability in reading development 
is but one important finding that is particularly interesting because of the longitudinal design of this 
work. Two other longitudinal fisdings have emergsd as we have examined 

comparing results among the three districts on the two measures given at least once a year, it was clear 
in cach year of the study, that despite no significant differences between districts at the beginning of the 


(Moyer, Hasti 
were stable through first grade but they shifted rather dramatically at the end of second grade. Once 
again, these changes in rankings are often explaised by differences observed in teachers during the 
school year preceding the shift in student performance rankings among districts. We have come to think 
of this phenomenon as “waves of effectiveness.” First we see variance in teachers’ behaviors, then we 
see variance in students’ test scores. 
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